Comparative study of natural antioxidants - curcumin, resveratrol and melatonin - in cadmium-induced oxidative damage in mice.
The present study was designed to examine the antioxidative effect of curcumin, resveratrol and melatonin pre-treatment on cadmium-induced oxidative damage and cadmium distribution in an experimental model in mice. Male CD mice were treated once daily for 3 days with curcumin (50mg/kg b.w., p.o.), resveratrol (20mg/kg b.w., p.o.) or melatonin (12mg/kg, p.o.), dispersed in 0.5% methylcellulose. One hour after the last dose of antioxidants cadmium chloride was administered (7mg/kg b.w., s.c.) to pre-treated animals and control animals receiving methylcellulose. At 24th h after Cd administration the lipid peroxidation (LP - expressed as malondialdehyde production), reduced glutathione (GSH), catalase (CAT) and glutathione peroxidase (GPx) were estimated in liver homogenates. Cadmium concentration was measured in the liver, kidneys, testes and brain by AAS. Cadmium chloride administration to mice induced hepatic lipid peroxidation (to 133%, p<0.001), decreased GSH content (to 65%, p<0.001) and inhibited catalase (to 68%, p<0.001) and GPx activity (to 60%, p<0.001) in the liver. Curcumin, resveratrol and melatonin oral pre-treatment completely prevented the Cd-induced lipid peroxidation and Cd-induced inhibition of GPx hepatic activity. Resveratrol was effective against Cd-induced inhibition of catalase activity (p<0.001). The decrease in hepatic GSH level was not prevented by curcumin, resveratrol or melatonin pre-treatment. In mice treated with antioxidants alone the level of LP, GSH, GPx or CAT was not different from control levels. The pre-treatment with antioxidants did not affect cadmium distribution in the tissues of Cd-intoxicated mice. The results demonstrate that curcumin, resveratrol and melatonin pre-treatment effectively protect against cadmium-induced lipid peroxidation and ameliorate the adverse effect of cadmium on antioxidant status without any reduction in tissue Cd burden.